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m MathTrax is a math and science teaching tool that can be used
by the GLOBE community for data visualization

» |t's based on the Math Description Engine (MDE) which is a

software library that can be used to build many types of accessible
math and science tools

= MathTrax and the MDE technology provide another modality to
engage students in a learning experience

m These technologies can be integrated into the GLOBE curriculum
to make visual math and science content accessible to blind and
sighted students
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&*MathTrax

MathTrax can be
used three ways:

1. Students use
MathTrax to
graph equations

s Data
represented by
MathTrax can be
heard and read
using the text
descriptions and
sonifications
MathTrax
provides
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= Textual e
descriptions of
the graph are
heard using a
screenreader
such as JAWS

(6.0

“Your input (EI— .
equation is y=x.
The graph of the
equation is a line.
It rises at a 45
degree angle
from left to right
with a slope of 1.”

0.0
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Enter Your Equation

y==x|
Change Your Equation Settings

m The shape of

the graph can be
heard by pushing
the “Play” button

P Graph Description

at the bottom left
of the screen
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LDRA'W] Top|10.0 | Print
Graph
i =) | Right

. . — Print
;\{'2 ?)E dv?ozlj?él'l ;Q :Jnnli:l tlri]ll<se? EsET LRESE LS Bottom|-10.0 Description




Math Trax &

An Accessible Data Visualization Tool for the GLOBE Community

2. Students can
use MathTrax to
construct and
analyze physics
simulations such
as a roller
coaster car on a
track or a rocket
launch

#* MathTrax

[ Equations [ Data | Physics

| Roller Coaster

Settings | Information |

EEX

[ Rocket Launch |

View Your Data

[¥] Drag (M)
[ Range (M)

[ ] Acceleration (M/S/S)

[] Altitude (M)

| Change Launch Settings r View Launch Results |

["] Aight-Angle (DEG)
[ ] velocity (MiS)

Tim..|Acceler. |Altitude (M) | Drag (4 Flight-A. | Range () Velocity |
] 0 0 0 75 0 -
0.1 44382 0.0449 0.025 Th| 0.013 1.821=
0.2 430924 0.439 0.291 74| 0118 B.24
0.3] 43456 1.263 05449 7h| 0.336] 10.61
0.4 42878 2.487 1.694 7h| 0667 14.93
0.5 42817 4135 2823 74.398 1.115) 19.200 |
ID.EI 42.054 G.185 4233 73672 1.703 2|3.431
1 li [*]

-Graph Description

The Drag (M) curve has the following characteristics. The
portion of the graph in the wisible window consists of a single
contimious graph. The curve rises from a boundary point at the
point (0, 07 to a local masxirnurmn at the point (7.2, 265.884), 3
falls to a local rninitmam at the point (9, 219.799), rses to a
local mawirmum at the point (9.1, 324.757), falls to a local
minimum at the point (2001, 41.1% and rises to a boundary point |||

~Sound Controls
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Explore Values

LB
walues:
262915

.......

160.0

& MathTrax

rgquatiuns rgata rEhysit:s |/§Ettings |/[nfurmatiun |
[ Roller Coaster | Rocket Launch |

i Change Launch Settings r View Launch Results |

Time step in seconds:

Rocket hody diameter in centimeters:

Mass of the rocket's airframe in grams:

Mass of the payload in grams:

Mass of the rocket motor without fuel in grams:

0.1

19.6

19,483.5

2,000.0

8,000.0
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Lo /a0 To the left is a GLOBE graph.
3. Students can - Below is the same GLOBE time

. : ;2 i . A 4 : series data imported into
|mport time _ T For : o MathTrax providing text
series data files 2ELT : descriptions and sonification
into MathTrax — of the graph.

and listen to the

descriptive ———

Informatlon 20 dates in this timme series

about that data Date[+] MxTup ATYE

TIYyMMDD  deg C

m Thisis an
accessible
method for
analyzing visual
GLOBE data
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« The MDE
modules that
underlie and
power MathTrax
can also be used
In different
combinations to
create
customized views
of data

« Each MDE
module can be
embedded into
an application

Here we see a GLOBE graph of the same time series data that charts air temperature over
the course of several days. Note the button below the graph “Sound the Graph”. This is
an example of the MDE sonfication module embedded within the GLOBE environment.
When clicked, the user can hear an accessible rendering of the graph using sonification.
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Our goal is to help you integrate MathTrax and the MDE technology
into your GLOBE curriculum to make earth science data accessible
to blind and low vision students, ADD students, formal and informal
ed students, gifted students, sighted students — all students

Where can you get your hands on this fabulous (free)
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MathTrax — http://prime.jsc.nasa.qgov/mathtrax/

NATIONAL AERONAUTICS + Visual Home

+ Text Home

AND SPACE ADMINISTRATION + Text Home
+ Developers

Accessible Math and Science far
&th-12th Grade Students

Tell Us How You Use MathT rax!

Math Tras wiorks Al : MathTrax and the MDE SDK were
% AN ] selected as a 2006 NASA
. o, N / - _ Software of the Year runner-up!
' Thanks for your supportll

The MhathTrax website : % ! & MathTrax is a graphing tool for middle schoaol
has twa modes: AN T and high schoal students to araph equations,

y physics simulations or plot data files. The graphs
have deseriptions and sound sowou can hear and
read about the graph. Blind and low vizion users
, can acceszz visual math data and graph or
e M F wd experiment with equationz and datasets.

Yizual MathTras

+ MASA Official: Robert Sheton

+ Curstor: Stephanie Simith

+ Last Update: Oi;t;uber 12, 2006
+ Contact MASS MathTrax

Privacy Policy and Important Motice
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Math Description Engine — http://prime.jsc.nasa.gov/mde/

NATIONAL AERONAUTICS
AND SPACE ADMINISTRATION

Math Description Engine
Software Development Kit
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MDE Overview
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The graph of the equation is a line.
It rises gradually from left to right
with a slope of 1/2.

= g growing meed for altemalive sedods

to make computer-rendered graphs
add altemative text and sound

graphs common urmiculum (and prac
wirtual math ane e wEers,
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For assistance and more information:

isc-nasa-learning-technologies@mail.nasa.gov

MathTrax and the MDE are products of the
Information Accessibility Lab
NASA JSC Learning Technologies

Thank You!




